S cabies, also known as the itch, is an infectious cutaneous disease caused by the itch mite Sarcoptes scabiei var hominis. Clinically, scabies is characterized by generalized, intense pruritis eruptions that worsen at night, classically at the finger webs, wrists, elbows, axilla, abdomen, external genitalia, buttocks, and on the breasts of women. [1] [2] [3] The primary mode of transmission of the parasite is direct person-to-person physical contact with the infected case, and it is commonly considered a venereal disease. 4, 5 Less common modes of transmission include contact with contaminated fomites and clothing. The incubation period prior to the emergence of primary symptoms is 3 to 6 weeks. In the case of re-infection, the incubation period may be as short as 3 days. 4 Scabies accounts for a significant proportion of all dermatological conditions worldwide, with an estimated prevalence of 300 million cases yearly. 4, 6 Scabies poses a serious health problem, particularly in the developing world, and the burden of scabies and its complications in Pacific region countries is high. 5, 7 Scabies carries the risk of life-threatening complications such as secondary bacterial infection by group A streptococci, which may subsequently result in hazardous sequelae, namely glomerulonephritis and acute rheumatic fever. 8 Poverty and overcrowding create fertile ground for the transmission of the disease. 9 Studies of the prevalence of scabies suggest that epidemics and other documented fluctuations in the disease distribution are of multifactorial etiology, associated with variability in both social and environmental factors. 7 Social factors that impact the distribution of scabies within populations include: overcrowding, age, gender, ethnicity, hygiene, developmental delay, malnutrition, immune status, and insufficient access to healthcare facilities. 6 Furthermore, certain environmental factors promote the spread of scabies, for instance, seasonal and climatic changes. 5, 9 In the Middle East region, very few detailed epidemiological studies about scabies epidemiology have been conducted, especially in the Kingdom of Saudi Arabia. A cross-sectional study in Al Hassa with 1,337 children participants in Saudi Arabian schools selected from rural and urban areas, revealed a higher distribution of this dermatological disease in rural primary school children. 10 In 2018, a scabies outbreak occurred in Makkah city. 11 Nearby health institutions experienced a substantial increase in the number of reported scabies cases, which implied a probable association with the outbreak in Makkah city. The aim of this single-center study is to describe the clinical characteristics and pattern of scabies in Makkah province, before and throughout the Makkah outbreak, to analyze the risk factors associated with the sudden increase in the number of reported cases to aid the identification of future preventive strategies.
Methods. A single-center, cross-sectional study at King Abdulaziz Medical City (KAMC), Jeddah, Saudi Arabia (a hospital with a capacity of 751 beds) and its primary healthcare centers; 1) King Faisal Residential City-Al Eskan, Jeddah, 2) King Khaled Residential City, Al Eskan, Taif, 3) Al Sharai in Makkah, 4) specialty clinics, 5) the Bahra Center, and 6) Um El Salam Center, Western Region (Makkah province) conducted a study between June 2016 and June 2018.
All patients with clinically definite scabies reported during this period were included in the study. The diagnosis was clinically-based and was carried out based on the presence of typical skin manifestations, the discovery of scabies mites, or dermatologist's consultation, as well as a positive response to anti-scabies treatment. Patients with other infectious dermatological diseases, or those who were prescribed anti-scabies medications for indications other than scabies, were excluded from the study.
Data of patients were collected retrospectively. Consecutive sampling was used in this study by extracting data from patients' electronic medical records from the studied center and its subsidiary primary healthcare centers. Patients' diagnoses and medications were searched to extract clinically definite scabies patients from the reviewed records. The variables extracted included clinical manifestations, risk factors, type of treatment received, comorbidities, and demographics. Risk factors included: history of an affected family member, contact with an affected school/work colleague, poor personal hygiene, low immune status due to disease or medication exposure, bedridden, prediagnosed venereal disease, dementia, catheterization, obesity, pregnancy, pre-existing dermatological disease/ condition, malnutrition, and stroke. These were analyzed both as a group of 'additional risk factors' and individually.
Extracted data were then analyzed by using the Statistical Package for Social Sciences, version 25 (IBM Corp., Armonk, NY, USA Center, Jeddah, Saudi Arabia prior to commencing the data collection. Every patient file was labeled with a security number to maintain patient confidentiality at all times. Data collection sheets and excel sheets were locked and censored, with access limited to the investigators only. The study was conducted according to the principles of the Helsinki Declaration.
Results. During the period from June 2016 to June 2018, 352 patients were diagnosed with scabies and reported to KAMC and its primary healthcare centers. As depicted in Figure 1 , the time series analysis showed that the number of scabies cases reported from June 2016 to February 2018 ranged from 0 to 24 cases per month. Thus, the mean expected number of cases in March, April, May, and June 2018 was 11 (0-24) cases per month. Accordingly, the expected number of cases during March 2018 was 10 cases and April 2018 was 6 cases. However, the actual number of cases reported in April 2018 was 2.8 times the expected maximum (the actual number was 68, while the maximum expected was 24 cases per month). Similarly, the number of cases in May was 1.5 times the expected maximum (the actual number was 36, while the expected maximum was 24 cases per month). Such significant increase in the expected number of cases was considered an outbreak.
During the outbreak, the age, gender, and body mass index (BMI) of patients did not differ significantly from before the outbreak (Table 1) . Females constituted the vast majority of the patients before (58%) and during (58%) the outbreak (p=0.336). The mean age of patients was 39.7±24.0 years before the outbreak and 34.2±28.5 years during the outbreak (p=0.072). The BMI of patients was 27.1±7.9 before the outbreak and 25.5±8.9 during the outbreak (p=0.124). There were no statistically significant differences in these socio-demographic variables between the 2 studied groups (p>0.05). However, the OR for Saudi nationals to non-Saudis during the outbreak were 2.5 times higher during the outbreak period compared to before the outbreak (95%CI:1.02, 6.05). Saudi patients constituted 92.3% of scabies patients during the outbreak and 82.2% of patients before the outbreak (p=0.045) (Table 1) .
To analyze the factors associated with the sudden increase in the number of reported scabies cases, the comorbidities and the risk factors for scabies were compared between the patients reported before the outbreak months and those reported during the outbreak (Tables 2 and 3 ). The comorbidities identified during the study are shown in Table 2 . There were no statistically significant differences between the 2 groups with regards to these comorbidities. By contrast, it was noted that the risk of scabies was significantly higher among patients with additional risk factors (25.8% versus 8.2%, p=0.014) before the outbreak than during the outbreak ( (Table 3) .
Regarding the clinical characteristics and pattern of scabies, it was noted that the main clinical presentation of scabies before (72.1%) and during (61.9%) the outbreaks was pruritus during the outbreaks and before the outbreaks (p=0.157). The main site affected during the outbreaks was hands (64.8%), while the main site affected prior to the outbreaks was the upper arm and axilla (68.7%) (Table 4) . Comparative analysis number of cases during the outbreak, the severity of the disease did not increase, as suggested by the significantly decreased admission rate during the outbreak (3.8% compared to 13.5%) (Table 5) . Upon studying the treatment modalities, the results from this study revealed that the pattern of treatment differed significantly during the Makkah outbreak. Specifically, Permethrin prescriptions increased (75.6% versus 41.0%) and Crotamiton prescriptions decreased (13.5% versus 48%) (p<0.001). Also, Ivermectin was seldom used during the outbreaks. Discussion. The main aims of this study were to determine the rate of scabies cases reported from June 2016 to June 2018 in the KAMC in Saudi Arabia, and to analyze the risk factors associated with the sudden increase in the number of reported cases. Moreover, it also aimed to provide a description of the clinical characteristics and pattern of the disease, as well as the treatment modalities used during and before the outbreaks. The results of the study have revealed that there was a significant increase in the number of cases reported to the KAMC and its primary centers during the months of March, April, May, and June 2018. Overall, 352 patients were diagnosed with scabies during the studied period. The number of cases increased by 2.8 times the maximum expected number per month in April and 1.5 times the maximum expected number in May. The mean age of the recruited patients was 34.2 years during the outbreak and 39.7 years prior to the outbreak, and there was no significant difference between the genders. In disagreement with these results, the most commonly affected age groups reported in the Middle East region include preschool children, adolescents, and the elderly, with the least frequently reported group being patients in mid-adulthood. 5, 12 This difference may be attributed to the different social circumstances in Saudi Arabia and the presence of the Hajj or Omrah season in Makkah, which attracts more adults than children from different countries. The occurrence rates for different genders is a controversial topic in the literature; recent studies suggest that the occurrence rates are likely equal between gender groups and differences in prevalence are most likely attributable to the presence of other confounding factors. 5 One of the primary objectives of this study was to explore the possible causes or risk factors that resulted in such a sudden increase in the number of scabies cases reported during the period between March and June 2018. To achieve this objective, a comparative analysis was carried out with regards to the patients' comorbidities and risk factors before and during the outbreaks to determine whether the outbreak could be attributed to particular risk factors or comorbidities. The results of the study have revealed that Saudi patients were 2.5 times more likely to be affected than non-Saudi patients during the outbreak in comparison to before the outbreak (CI:95%, 1.02. 6.05, p=0.045). Thus, the increased number of cases observed during the outbreak months was not a result of increased infection in minority populations (non-Saudi nationals). Regarding the risk factors and comorbidities associated with scabies, various studies have reported that scabies was significantly predominant among immunocompromized patients, those with diabetes mellitus, advanced renal or hepatic disease, cancer, chronic obstructive pulmonary disease, dementia, immune-mediated diseases, those with an affected family member or work colleague, and those who were paralyzed, bedridden, catheterized, malnourished, or pregnant. [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] Of particular interest, a recent study conducted in Taiwan emphasized the significantly high risk associated with catherization and immobilized states in the acquisition of scabies infection. 6 Makigami et al, 23 in a study of 148 scabies patients, reported that certain risk factors, namely dementia, psychiatric and behavioral disturbances, low lymphocytic count, and impaired immunity were associated with an increased risk of scabies infection and recurrence. These comorbidities and risk factors, when compared between patients recruited to the present study during and before the outbreak, were not significantly different (p>0.05). Although cases before the outbreak were more likely to have additional risk factors, such as being bedridden, catheterization, obesity, and pregnancy (p<0.05), the increase in the number of cases during the outbreak affected relatively healthy individuals in the community, suggesting that poor education, rather than an increased infection in high-risk patients, led to the increased number of cases in the community.
In April 2018, after the scabies outbreak in Makkah, the Ministry of National Guard Health Affairs and the Ministry of Health in Saudi Arabia adopted preventive measures to prevent scabies. These measures included appropriate health education of the local and general community as well as the healthcare providers about the scabies disease, its risk factors and prevention strategies, isolation of infected individuals, proper hygiene, treatment methods, and the provision of sanitary tools for the public. 24 Despite the significance of the adopted measures, the results of the present study have highlighted the importance of a special focus on adopting strategies related to community infection control and prevention.
After reviewing and comparing the clinical characteristics and pattern of the disease before and during the outbreak, the results showed that the clinical presentation of the disease was the same. However, symptoms involving the upper arms, axillae, and torso were significantly under-represented among outbreak patients. This could suggest that diagnosis during the outbreak may have been picked up early, before generalization of the rash, with possible reduced severity as indicated by the lower admission rates noted in the results. The variation in distribution of the rash may also have been a result of the communicable mode of transmission during the outbreak, further highlighting the importance of increasing community awareness as a primary preventive measure.
The pattern of treatment differed significantly during the Makkah outbreak. Permethrin prescriptions increased, while crotamiton prescriptions decreased significantly at this time. This change in treatment pattern may be attributed to the education or training efforts that were implemented to standardize the care offered by healthcare providers, as well as to the superior efficacy of permethrin in comparison to crotamiton in the treatment of scabies, particularly during an outbreak. [25] [26] [27] The time series analysis carried out in this study revealed that the duration of the studied outbreak was short. This may reflect the improved healthcare provider and community education, which likely resulted in good infection control. An improvement in healthcare provider education is suggested by the pattern of optimal therapy prescription during the outbreak. Based on the above, to prevent recurrence, we recommend the adoption of standard guidelines for case management, raising community awareness, and educating primary healthcare providers.
Study limitation. Results was presented from a single institution in Makkah region, and the results cannot be generalized. Nevertheless, this research provides data about the clinical presentation and risk factors in Saudi Arabia. This can provide a basis for future researchers to implement and evaluate preventive measures to reduce and recognize early cases of scabies in the province.
In conclusion, Saudi Arabia witnessed an outbreak of scabies during the period March to June 2018. The clinical presentation and risk factors for scabies were significantly different during the outbreak months. The outbreak duration was short, indicating that adequate management was adopted in Saudi hospitals. The results of the present study have highlighted the importance of a special focus on adopting strategies related to community infection control and prevention.
